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A B S T R A C T 
Vietnam has been one of Asia’s fastest growing economies since 1990, with a steady growth of 6-8 
percent. Vietnam’s container port throughput volume also increases impressively year by year, at 
around 6-8 percent since 2002. To cope with increasing cargo volume, the development of 
modernized container terminals in Northern Vietnam has intensified. This longitudinal study aims 
to identify the development of the system and, in particular, the concentration or deconcentration 
tendencies, as well as the geographical patterns from 2005 to 2014. In order to achieve the study’s 
objectives, the Herfindahl–Hirschman Index (HHI), concentration ratios (CR1, CR3), the Gini 
coefficient, the Lorenz curve, and shift-share analysis (SSA) were applied based on container 
throughput volume data from 2005 to 2014. The results demonstrate that the development of 
container terminals in Northern Vietnam has experienced a deconcentration trend and considerable 
shifting among its terminals during the period of observation. The proposed and validated research 
is original as it is the first study of concentration, deconcentration, and geographical patterns for 
container terminals in Northern Vietnam. The findings will enable port authorities, policy makers, 
and port operators to understand the development and changes of container terminal systems in 
Northern Vietnam more clearly. 
 
Copyright © 2016 The Korean Association of Shipping and Logistics, Inc. Production and hosting by 
Elsevier B.V. All rights reserved. Peer review under responsibility of the Korean Association of Shipping 
and Logistics, Inc. 
1. Introduction 
In the 1960s, the development of the standardized box revolutionized 
maritime transport (Graham and Hughes, 1985). Containerization creates 
many advantages, such as ease of handling and safety, when compared to 
conventional bulk (Hsu, 2013). Additionally, ports and maritime transport 
have developed in line with the growth of international trade and the 
world economy (Mangan et al., 2008). The establishment of new ports, 
the decline of traditional ports, and the restructure of the port system is 
necessary in order to accommodate the new requirements of 
containerization, as well as global commerce (Notteboom, 1997). 
According to Lee et al. (2014), fierce port competition could be a cause 
http://dx.doi.org/10.1016/j.ajsl.2016.09.004
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for cargo shifting to rivals as a consequence of the tendency to 
deconcentrate. As a result, many studies have been conducted to examine 
the process of port system development using empirical cases (Taaffe et 
al., 1963; Hayuth, 1988; Slack, 1990; Kuby and Reid, 1992; Wang and 
Ducruet, 2012; Li et al., 2012; Liu et al., 2013; Pan et al., 2014). It is 
certain that the seaport system in Vietnam has experienced adjustments in 
order to adapt to global trends as evidenced by its rapid growth over the 
years.   
Vietnam is one of Asia’s fastest growing economies, with a steady 
gross domestic product growth of 6-8 percent since 1990 as a result of its 
integration into the world’s economy (The World Bank, 2014). Vietnam 
has a comparative advantage in terms of geographical location with its 
long coastline of nearly 3,500 km facing the Pacific Ocean, which 
provides great benefits for a developing a seaport system capable of 
reaping the benefits from the most dynamic shipping service route 
connecting Europe and Asia. The container terminals’ throughput volume 
in Vietnam increases impressively year by year, at around 6-8 percent 
since 2002 (The World Bank, 2014). Additionally, 2014 saw the highest 
growth over the years at 10.24 million TEU, a rise of 20.1% as compared 
to 2013 (Vinamarine, 2015). 
Vietnam has a total of 44 seaports including 219 terminals with nearly 
44 km berth length. The system is classified into six groups based on 
region and throughput. These are comprised of group 1: northern seaports 
from Quang Ninh to Ninh Binh; group 2: northern central seaports from 
Thanh Hoa to Ha Tinh; group 3: central seaports from Quang Binh to 
Quang Ngai; group 4: southern central seaports from Binh Dinh to Binh 
Thuan; Group 5: southeastern seaports; and group 6: Mekong Delta 
seaports, including the southeastern islands (Decision 1037/QD-TTg, 
2014). According to 2014 World Bank statistics, over 90 percent of the 
country’s total throughput is concentrated in two shipping centers, Ho Chi 
Minh City (group 5) and Hai Phong (group 1). Despite accounting for 
only about 30 percent of the total volume, the Northern seaports’ 
performances have had a rapid growth rate. During 2000-2011, the 
northern region recorded a 24.5 percent growth in container throughput 
volume, while the southern region achieved a growth rate of 14.3 percent. 
The development of container terminals has been contributed to by 
numerous industrial complexes in Hanoi and by satellite areas in the 
region, as well as the increasing cross-border commercial activities with 
Southern China through the border gates of Mong Cai, Lang Son, and Lao 
Cai. The hinterland connections have strengthened the role of Northern 
Vietnam’s seaports because of the comparative advantages arising from a 
wide range of infrastructures and facilities, such as logistics centers.  
In Northern Vietnam, the competition among container terminals has 
resulted in deconcentration tendencies and shift share situations. However, 
related research on Vietnam seaports was conducted in exceedingly 
limited research areas, such as the development of seaport systems in 
Vietnam (Tran and Chapman, 2006) and the efficiency and 
competitiveness of container terminals in Northern Vietnam (Nguyen and 
Kim, 2015). There is also little research that analyzes the longitudinal 
analysis of concentration developments for container terminals in 
Northern Vietnam. Hence, this study provides empirical research that 
takes into account the longitudinal development of container terminals in 
Northern Vietnam from 2005 to 2014. The container throughput volume 
data is analyzed by concentration indicators, namely the concentration 
ratio (CR), the Herfindahl–Hirschman Index (HHI), the Gini coefficient, 
the Lorenz curve, and shift share analysis (SSA). The findings provide 
insights into the process of container terminal development and have 
academic and managerial implications.  
The paper is structured to achieve its objectives as follows: section 2 
reviews relevant literature about geographical issues, as well as the 
sequence of port system development; section 3 discusses the applied 
methodologies; section 4 presents and analyses the results in terms of the 
concentration ratio of the port system in Northern Vietnam; and section 5 
and section 6 provide discussion and the conclusion, respectively. 
 
2. Literature Review  
In the literature, numerous studies relating to the geographical question 
of port system development have been performed. According to Ducruet 
et al. (2009), at least 34 studies on the evolution of port concentration 
tendency were conducted from 1963 to 2008. The foremost driving factors 
of development are the size of the hinterland, the strategic location of the 
ports, regional integration, and port competition. Of these papers, Taaffe 
et al. and Hayuth illustrated idealized models for the development of a 
seaport system (Notteboom, 1997). 
According to Taaffe et al. (1963), there is “an ideal-typical sequence of 
transport development” seen in the empirical cases of port systems in 
Ghana and Nigeria that include six phases: penetration lines, 
concentration, development feeders, the beginnings of interconnection, 
complete interconnection, and the emergence of high-priority “main 
streets”. The initial stage of development featured scattered ports along 
the seacoast with little connection. In the next stage, some ports emerged 
as major points in the network because of “the comparative locational 
advantages,” such as proximity to mineral exploitation, agricultural export 
production, or an administrative center, as in the case of the African 
countries. As a result of the port concentration, the development of feeder 
routes, as well as inland centers, established main streets in the seaport 
network. Additionally, some smaller ports disappeared due to ineffective 
performance. In 1990, Slack added a seventh phase to Taaffe’s model, the 
fully-developed intermodal system, in which the redundant ports of “high 
priority linkages” would be eliminated.  
Another typical model of the container port system development was 
introduced by Hayuth in 1981 to adjust to the containerization and 
intermodal transport trend based on the study of the American container 
port system. The process was comprised of five phases that outlined the 
preconditions for change: initial container port development, diffusion, 
consolidated and port concentration, the load center, and the challenge of 
the peripheral ports. The trend in growing port concentration has been 
inevitable as some dominant container terminals have gained comparative 
advantages arising from their location and financial capacity. Moreover, 
the ports’ extended hinterland and the reduction of the number of port 
calls of the container vessels contribute significantly to the trend. 
However, the development of the concentration trend would alter 
deconcentration, which is influenced by the result of “peripheral ports” 
since the diseconomies of scale, congestion, and certain problems of 
larger ports adversely affect the centralization of the container port system. 
In 2005, Notteboom and Rodrigue added a new phase of port 
development, regionalization, which is the result of stronger connections 
with the hinterland, the transshipment ports, and the foreland. This final 
phase reduces the logistics cost by implementing information technology 
and intermodal transport. 
However, many authors also argued that a common model for the 
development of the container terminal system was unfeasible because the 
process would vary according to the economics of the region (Wang, 
1998). Various factors besides favorable location and hinterland, such as 
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the involvement of transport companies, port authorities, government and 
political factors, regional variations, and the specificity of commodity 
chains contribute significantly to the success of the development of a port 
system (Wilmsmeier and Monios, 2013). Furthermore, Ducruet et al. 
(2009) reiterated that the drivers of the process are still not fully 
acknowledged.  
Over the years, many empirical studies and research methodologies 
have been applied in order to categorize the development of the port 
system. Hayuth (1988) analyzed the concentration of the US port system 
by applying the Lorenz curve and the Gini coefficient. The development 
of the European container port system from 1980 to 1994 was addressed 
by the HHI, the Gini coefficient, and shift-share analysis in Notteboom’s 
studies in 1997 and in 2010. These methodologies were applied by Lee et 
al. (2014) to illustrate the concentration ratios of bulk ports in the Korean 
West Coast. Wang and Ducruet (2012) provided a further understanding 
of the impact of the new port of Yangshan on the Yangtze River Delta in 
terms of the spatial pattern by the Gini coefficient and the HHI. Pan et al. 
(2014) and Li et al. (2012) applied the HHI to clarify the Chinese 
container port system between 1998 and 2010 and to compare the 
evolution of container port systems in China and the United States.  
In Northern Vietnam, the concentration and geographical patterns of 
port systems have not been conducted by any scholars. Nguyen and Kim 
(2015) examined the relative efficiency of container terminals in Northern 
Vietnam from 2005 to 2014 by using data envelopment analysis (DEA). 
In order to shed light on the development of the seaport system, it is 
essential to study geographical issues as well as concentration. 
Accordingly, this paper poses a number of research questions: Are 
container terminals in Northern Vietnam becoming more concentrated or 
deconcentrated, and to what extent? What is the geographical pattern of 
container terminals? Does the establishment of new ports come from the 
result of deconcentration? 
 
3. Methodology 
This section presents the applied research methodologies utilized to 
achieve the objectives of the paper. The CR, the HHI, the Gini coefficient, 
and the Lorenz curves have been used to identify the level of 
concentration of the container terminal system in Northern Vietnam. In 
order to gain insights into the changes of the terminal system over a 
period of time, examining the growth among terminals by SSA is essential 
(Notteboom, 1997). All these methodologies are widely utilized in the 
theoretical literature appraising the concentration index. The research 
framework of this paper is constructed as shown in Figure 1. 
Fig.1. Schematic research diagram of analysing concentration 
development 
3.1. Concentration ratio (CR(k)) 
The concentration ratio is the primary method of calculating the 
concentration level by measuring the accumulative percentage of market 
share of the k largest companies in an industry (CR3, CR4, and CR8). The 
higher the largest firms’ combined concentration ratio, the greater the 
largest firms’ market power. The formula for determining the 
concentration ratio is: 
 
CR (k) = σ ௜ܵ௞௜ୀଵ                               (1) 
In which:  
୧: is the percentage throughput market share of the ith largest container 
terminal (i=1, 2…k). 
The study applied the one- and three-terminal concentration ratio, 
known as CR1, CR3, to determine the degree of concentration of the top 
three largest container terminals in the system. When the value of CR1, 
CR3 reaches 50%, 75%, respectively, the market is regarded as an 
oligopoly (Sys, 2009). 
 
3.2. The Herfindahl-Hirschman Index (HHI)  
The Herfindahl-Hirschman index is a responsive tool to analyze the 
asymmetry of market shares (Calkins, 1983). The number of container 
terminals and their market shares are parameters that affect the HHI index. 
All container terminals in the system are taken into account, in contrast to 
the concentration ratio (CR) that only focuses on the top terminals. The 
index is calculated as follows: 
 
H= σ ்ா௎೔మ೙೔సభ൫σ ்ா௎೔೙೔సభ ൯మ and 
ଵ
௡ < H < 1     (2) 
In which: 
H: is the concentration index for the system.  
n: is the number of container terminals in the system. 
The HHI ranges from ଵ୬ to 1. If the value of the HHI ranges to 1, the 
system attains full concentration, showing that the market is dominated by 
one specific container terminal. In contrast, the industry is perfectly 
competitive if the index reaches the minimum of value ofଵ୬, where the 
market share is divided equally for all container terminals. 
 
3.3. The Lorenz curve and the Gini coefficients 
The Gini coefficient is widely applied to estimate income distribution 
and is visualized by the Lorenz curve. These indicators succeed in 
assessing industry concentration (Sys, 2009) and, moreover, the Gini 
coefficient compares equally concentrated levels for ranges with different 
numbers of terminals (Notteboom, 1997). The Lorenz curve presents the 
variation in the cumulative throughput of all container terminals. The Gini 
coefficient is calculated by the ratio of the area between the Lorenz curve 
and a diagonal line of equal distribution. The Gini coefficient is calculated 
with the following formula: 
 
G=௡ାଵ௡ െ
ଶσ ሺ௡ାଵି௜ሻ௫೔೙భ
௡σ ௫೔೙భ
  (3) 
In which: 
n: is the number of container terminals. 
୧: is the cumulative market share regarding the throughput of container 
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terminals from the lowest to the highest.   
The coefficient varies from 1 to 0. The market is dominated by one 
terminal and is fully concentration if the value of Gini coefficient attains 1, 
whereas there is no concentration if the ratio ranges to 0 and the Lorenz 
curve would coincide with the diagonal (Lipczynski et al., 2005). 
 
3.4. Shift-share analysis  
The shift-share method was used initially to analyze regional economic 
growth, but it can also apply to the development of port systems 
(Lombaerde and Verbeke, 1989). The actual change in volume of a 
specific port is divided into two elements, the “share” effect and the “shift” 
effect. The share effect indicates the throughput growth of a container port 
that would maintain its market share in the system. Meanwhile, the shift 
effect, which is the difference between the actual growth of a port and its 
share effect, reflects the actual business won or lost from rivals by 
eliminating the growth of the whole system. Notteboom (1997) gave the 
following formula for shift-share analysis: 
 
SHAREi= ൬σ ்ா௎೔೟భ
೙೔సభ
σ ்ா௎೔೟బ೙೔సభ
െ ͳ൰ Ǥ ܶܧ ௜ܷ௧బ          (4) 
SHIFTi = ܶܧ ௜ܷ௧భ  – 
σ ்ா௎೔೟భ೙೔సభ
σ ்ா௎೔೟బ೙೔సభ
 . ܶܧ ௜ܷ௧బ       (5) 
ABSGRi = ܶܧ ௜ܷ௧భ െܶܧ ௜ܷ௧బ= SHAREi + SHIFTi              (6) 
In which:  
SHAREi: is the share effect in TEU of terminal i for the period t1-t0.  
SHIFTi: is the shift effect in TEU of terminal i for the period t1-t0.  
ABSGRi: is the absolute growth in TEU of terminal i for the period t1-
t0.  
TEUi: is the throughput volume of terminal i; and n: is the number of 
container terminals. 
 
4. Case Study  
4.1. Overview of Container Terminals in Northern Vietnam from 2005 to 
2014 
The northern seaport group is located in the coastline cities and 
provinces of Quang Ninh, Hai Phong, Thai Binh, Nam Dinh, and Ninh 
Binh and the container terminals are centrally located in the province of 
Quang Ninh and the city of Hai Phong. The system connects the 
hinterlands by various modes of transport, such as railway, airway, 
roadway, and waterway. 
Fig. 2. Container terminals in Northern Vietnam 
Figure 3 illustrates the changes in throughput of container terminals in 
the province of Quang Ninh and the city of Hai Phong from 2005 to 2014. 
The differences in the characteristics of these terminals are illustrated in 
Table 1. The difference between container terminals in Quang Ninh and in 
Hai Phong, in both number and container throughput volume, had 
obviously increased during the observation period. It is compatible with 
geographically comparative advantages as well as the hinterland 
advantage of Hai Phong. Hai Phong terminals have dominated since 2005, 
leading to the demotion of Quang Ninh terminals. Until 2005, there were 
only five container terminals with a total throughput volume of nearly 
700,000 TEU. These figures increased dramatically to 11 terminals with 
approximately 3,600,000 TEU in 2014. Two terminals are in Quang Ninh 
and the remains are in Hai Phong. However, all terminals in the system 
had only one to three berths with limited length to handle general cargo 
and containers. The exception is the port of Hai Phong that has two 
container terminals, named Chua Ve terminal and Tan Vu terminal, with a 
total of 10 berths. 
Fig. 3. Container throughput of Northern Vietnam’s container terminals, 
2005-2014 
 
Table 1 
Container terminals in Northern Vietnam, 2005-2014 
Container terminals Location Operation year 
No. of 
Berth 
Berth 
Length 
(m) 
Draft 
(m) 
Quang Ninh Quang Ninh 2000 3 680 13.0 
CICT Quang Ninh 2012 3 594 13.0 
Doan Xa Hai Phong 2002 1 210 8.2 
Transvina Hai Phong 2005 1 120 7.0 
Green Port  Hai Phong 2003 2 304 8.2 
Hai Phong – Chua Ve Hai Phong 2000 5 848 8.5 
Tan Cang 128 HP Hai Phong 2013 1 225 8.0 
Hai An Hai Phong 2011 1 150 7.0 
PTSC Dinh Vu Hai Phong 2011 1 250 8.0 
Dinh Vu Hai Phong 2007 2 427 8.9 
Hai Phong – Tan Vu Hai Phong 2008 5 956 9.1 
Nam Hai Dinh Vu Hai Phong 2009 2 455 8.5 
 
4.2.  Assessment of Container Terminals in Northern Vietnam from 2005 
to 2014 
The data utilized for the paper have been collected from the Vietnam 
Seaport Association and include the container terminals’ throughput (TEU) 
in Northern Vietnam from 2005 to 2014. All terminals operating in the 
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Northern part of Vietnam have been involved in the study. The data has 
been analyzed based on CR1, CR3, the HHI, the Gini coefficient, the 
Lorenz curves, and SSA, respectively.  
 
Table 2 
The highest throughput container terminals in Northern Vietnam, 2005-
2014 
Note: HP: Hai Phong; QN: Quang Ninh; TV: Transvina; DX: Doan Xa; GP: Green 
Port; DV: Dinh Vu; NH DV: Nam Hai Dinh Vu 
 
Table 2 indicates the concentration ratios of the three largest throughput 
container terminals and the largest throughput container terminal in 
Northern Vietnam from 2005 to 2014. The results demonstrate that the 
concentration of the largest terminals’ market share in the system dropped 
consistently, from 0.87 to 0.60, indicating a lesser extent of concentration 
or oligopoly in the market. The increase in number and the expansion of 
terminals has reduced the dominance of container terminals in Northern 
Vietnam by the top three terminals, although the market share is 
concentrated in the Hai Phong area (Hai Phong, Dinh Vu, Green Port, and 
Nam Hai Dinh Vu) as a consequence of the geographically comparative 
advantage as compared to Quang Ninh province.   
The chart illustrates a significant decrease in the HHI of container 
terminals in Northern Vietnam from 2005 to 2014. The peak of the value 
of the HHI for all terminals was 0.391 in 2005 and fluctuated to 0.339 in 
2008, indicating a high deconcentration trend during the studied period of 
time. Since 2009, however, the concentration level of container terminals 
in Northern Vietnam has been depleted to 0.208 and has since remained 
around 0.167 from 2012 to 2014 with only a minor fluctuation. 
 
 
Fig. 4. HHI of container terminal system in Northern Vietnam, 2005 – 
2014 
 
The Gini coefficient clarifies the level of concentration without 
depending on the number of ports, in contrast to the HHI (Notteboom 
1997). Nevertheless, both methodologies reach the same conclusion—the 
deconcentration of container terminals in Northern Vietnam. The 
distribution of container traffic is more comparable in the system along 
the observation time.  
The coincidence of the latter part of the Lorenz curves from 2009 to 
2014 emphasizes a stable market share of the larger-sized container 
terminals, with roughly 30% of the market share remaining with 
approximately 10% of the total number of terminals. In contrast, there is 
considerable fluctuation in market share for the remainder of the terminals. 
The traffic volume of the medium-sized terminals experienced a nearly 
twofold growth over 10 years. Hence, this might explain the 
deconcentration trend between 2005 and 2014 that is mainly a 
strengthening of the medium-sized container terminals.  
Fig. 5.  Lorenz curves for container terminals in Northern Vietnam, 2005-
2014 
 
Table 3 illustrates the results of shift-share analysis for container 
terminals in Northern Vietnam between 2006 and 2014. Obviously, Hai 
Phong and Doan Xa experienced a lesser competition position with their 
continuous losses of 917,277 TEU shifts and 183,296 TEU shifts to the 
system, although their throughput volumes increased consistently by 
538,987 TEU and 118,000 TEU respectively. Likewise, Green Port 
showed positive growth with 283,000 TEU, as well as 41,336 TEU shifts 
from 2006 to 2014, but the terminal lost potential container traffic to the 
others during each period of time. In that timespan, Quang Ninh and 
Transvina had the worst performances with negative shift effects and 
growth, in contrast to Nam Hai Dinh Vu and Hai An, which recorded the 
best performances with consecutively positive results.  
 
Table 3  
Shift-share analysis for container terminals in Northern Vietnam, 2006- 
2014 
  
Share effects Shift effect  ABSGR 
06~08 09~11 12~14 06~14 06~08 09~11 12~14 06~14 06~14 
QN 83,642 58,721 47,615 355,780 (163,782) 16,283 (259,195) (410,140) (84,360) 
HP 342,362 258,679 190,794 1,456,264 1,638 (55,885) (151,807) (917,277) 538,987 
DX 70,833 79,252 48,295 301,296 5,167 (101,813) (78,309) (183,296) 118,000 
TV 86,694 48,310 20,711 368,761 (70,190) (73,641) (68,355) (429,257) (60,496) 
GP 56,814 101,126 68,678 241,664 (5,814) (47,126) (55,678) 41,336 283,000 
DV - 113,806 90,206 - 232,982 (33,157) 28,654 574,635 574,635 
NH- 
DV - 49,136 45,917 - - 108,864 204,083 482,000 482,000 
HA - - 36,219 - - 110,000 89,781 309,000 309,000 
PTSC - - 30,718 - - 76,475 85,077 271,000 271,000 
CICT - - 14,250 - - - 15,750 102,000 102,000 
TC 
128 - - - - - - 190,000 190,000 190,000 
Note: QN: QuangNinh; HP: Hai Phong; DX: Doan Xa; TV: Transvina; GP: Green 
Port; DV: Dinh Vu; NH DV: Nam Hai Dinh Vu; HA: Hai An; PTSC: PTSC Dinh 
Vu; TC 128: Tan Cang 128 Hai Phong; Numbers in parenthesis means negative shift 
effects. 
0.391 
0.341 0.369 0.339 
0.208 0.218 0.187 0.167 0.167 0.152 
0 
0.1 
0.2 
0.3 
0.4 
0.5 
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 
HHI 
 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 
1st terminal HP HP HP HP HP HP HP HP HP HP 
2nd 
terminal 
QN TV DV DV DV DV DV DV DV DV 
3rd terminal DX QN DX DX GP GP GP GP GP NHDV 
CR1 0.58 0.53 0.57 0.53 0.36 0.38 0.34 0.32 0.31 0.28 
CR3 0.87 0.80 0.78 0.80 0.67 0.68 0.62 0.59 0.59 0.60 
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Notwithstanding the fact that the absolute growth value of Dinh Vu was 
the largest during the observation time, the decrease in the volume of shift 
effect indicated the terminal slowed down since the 2009-2011 period, in 
which Dinh Vu had an impressive start with an additional 232,982 TEU 
shifts. In comparison with the other best performers, CICT, one of the two 
terminals located in the Quang Ninh province, has shown a modest 
performance but has contributed to Quang Ninh’s terminals by securing a 
competitive position in the system.  
 
5. Discussion 
The results of adopting all the methodologies indicate that 
deconcentration was becoming the mainstream trend for container 
terminals in Northern Vietnam during the period of 2005-2014. New 
terminals were established to accommodate the increase in demand with 
advanced technology and location. Thus, a fierce competition among the 
terminals was inevitable and the medium-sized terminals succeeded in 
gaining a considerable market share.  
Initially, the seaports in Northern Vietnam experienced “port 
concentration,” as described in Hayuth’s model. Hai Phong’s container 
terminals outperformed their rivals in Quang Ninh due to the comparative 
advantages deriving from their location and hinterland development. 
Ironically, the sequence of the system’s development differs. The location 
factor is a main cause of the deconcentration trend, and not the congestion 
or diseconomies of scale of the dominant terminals. All container 
terminals in Hai Phong are located along the Cam River. In the primary 
stages of development, the terminals, which included Hai Phong, Doan Xa, 
and Green Port, chose locations deep inside the river where the channel 
was narrow, had a limited draft, and was dependent on the tide. 
Consequently, many terminals, such as PTSC Dinh Vu, Dinh Vu, Nam 
Hai Dinh Vu, and Hai Phong, have chosen locations closer to the mouth 
of the river to accommodate larger container vessels.   
However, the system will change in the near future as a result of a 
number of new factors. The Lach Huyen International Gateway Port, 
located in Hai Phong, will begin operations in 2017. The port will be the 
largest port in Northern Vietnam, increasing its capacity from 4,000 TEU 
and 6,000 TEU ships to 8,000 TEU ships after the expansion, which will 
allow direct exports and imports to and from the US and European 
markets and eliminate transshipment through regional ports in Singapore 
or Hong Kong. A wide range of related infrastructure projects, such as the 
Tan Vu sea-crossing bridge, the Tan Vu Lach Huyen highway, the Hai 
Phong-Hanoi Expressway, the Hai Phong–Lao Cai Highway, National 
Highway 5, the Hanoi-Haiphong railway, and the Cat Bi International 
Airport are ready to promote Hai Phong as a gateway city for international 
distribution in the Northern region of Vietnam.  
Other factors preventing some established terminals from operating at 
full capacity are the VIP Green Port and the Cai Lan International 
Container Terminal (CICT). As the most modern container terminal in 
Hai Phong, the VIP Green Port, which was launched at the end of 2015, 
will be a strong competitor in the system. The CICT, one of the two 
container terminals in Quang Ninh and established in 2013, 
underestimated its performance in the first stage of development. In 2014, 
the container throughput volume was 102,000 TEU, in comparison to its 
maximum capacity of 1,200,000 TEU. Both the terminals possess 
comparative advantages, such as a deep-channel draft and a modern 
container infrastructure and facilities system that will contribute 
dramatically to the development of seaports in Northern Vietnam. The 
Bach Dang Bridge project that started in early 2015 will stretch over the 
Bach Dang River to a location adjacent to the Cam River and will limit 
container terminals. Despite the aim of promoting the economic north 
triangle zone of Vietnam (Hanoi, Hai Phong, and Quang Ninh), the 
construction could become a barrier for access to terminals located behind 
the bridge.  
 
6. Conclusion 
Containerization has had a huge influence on maritime transport, 
including the seaports. In order to accommodate this trend, changes in the 
container terminal systems’ structure and management to outperform 
rivals are essential. Thus, understanding the concentration or 
deconcentration trends, as well as their origins, can identify the future 
development of the system that has been influenced by the empirical 
studies of the European container terminals, the Korean terminals, the US 
terminals, and the Chinese container terminals.  
The container terminals in Northern Vietnam, which contribute 
significantly to the country’s port system, are quickly adapting to the 
global trend. The study takes into account all the container terminals in 
Northern Vietnam by adopting concentration indicators, CR1, CR3, the 
HHI, the Gini coefficient, and SSA, in order to determine whether 
terminals gain or lose business. From 2005 to 2014, the system 
experienced a deconcentration trend because of the intense competition 
between the new terminals and the established terminals. With the 
comparative advantage of geographic location, the majority of container 
terminals in Northern Vietnam, unsurprisingly, are located in Hai Phong, 
which is close to the mouth of the river and can accommodate larger 
vessels that require extra depth and a wide fairway. 
This paper offers some important implications for both academic and 
managerial viewpoints. In terms of academic implications, the study 
contributes an empirical case to affirm the statement of Wang (1998), that 
the development process would vary with particular seaport systems. The 
driving factors of the deconcentration stage or the development of 
“peripheral ports” are not only diseconomies of scale, congestion, and 
certain problems of larger ports but also dependent on the geographic 
location of seaports. The study can assist port authorities, policy makers, 
and port operators to more clearly understand the practical aspects of the 
development and changes in container terminal systems. Consequently, 
future strategies to enhance competitiveness based on the container 
terminals’ strengths and weaknesses and the nature of the development 
will be easier to establish.  
The paper contributes both theoretical and practical perspectives despite 
the limitations of studying only container terminals in Northern Vietnam 
between 2005 and 2014. In the near future, the Lach Huyen deep-water 
seaport and other new terminals will cause competition in Northern 
Vietnam to become more intense and result in a new stage of development. 
It is recommended that further research be conducted to replicate this 
study in order to obtain a better assessment of container terminals in 
Northern Vietnam when these projects are fully operational. In order to 
generalize the findings, additional studies should widen the scope to all 
container terminals in Vietnam, as well as in the neighboring countries of 
Thailand and Singapore, and the port of Hong Kong that would exert 
considerable influence upon Vietnam’s seaport system development. 
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